Abstract The purposes of this study are to gain more insight into students' actual preferences and perceptions of assessment, into the effects of these on their performances when different assessment formats are used, and into the different cognitive process levels assessed. Data were obtained from two sources. The first was the scores on the assessment of learning outcomes, consisting of open ended and multiple choice questions measuring the students' abilities to recall information, to understand concepts and principles, and to apply knowledge in new situations. The second was the adapted Assessment Preferences Inventory (API) which measured students' preferences as a pre-test and perceptions as a post-test. Results show that, when participating in a New Learning Environment (NLE), students prefer traditional written assessment and questions which are as closed as possible, assessing a mix of cognitive processes. Some relationships, but not all the expected ones, were found between students' preferences and their assessment scores. No relationships were found between students' perceptions of assessment and their assessment scores. Additionally, only forty percent of the students had perceptions of the levels of the cognitive processes assessed that matched those measured by the assessments. Several explanations are discussed.
Introduction
Assessment is an umbrella term. Understanding of it varies, depending on how one sees the role of the assessment itself in the educational process, as well as the role of the participants (the assessors and the assessees) in the education and assessment processes. The main difference is described in terms of an 'assessment culture' and a 'testing culture' (Birenbaum 1994 (Birenbaum , 1996 (Birenbaum , 2000 . The traditional testing culture is heavily influenced by old paradigms, such as the behaviourist learning theory, the belief in objective and standardized testing (Shepard 2000) , and testing being separated from instruction. Multiple choice and open ended assessments are typical test formats of a testing culture. In the last few decades, developments in society (National Research Council 2001) and a shift towards a constructivist learning paradigm, combined with the implementation of new learning environments (NLEs), have changed the role of assessment in education. NLEs claim to have the potential to improve the educational outcomes for students in higher education which are necessary to function successfully in today's society (Simons, van der Linden and Duffy 2000) . New learning environments are rooted in constructivist theory and intend to develop an educational setting to meet the challenge for today's higher education, making the students' learning the core issue and defining instruction as enhancing the learning process.
The most fundamental change in the view of assessment is represented by the notion of 'assessment as a tool for learning' (Dochy and McDowell 1997) . In the past, assessment was primarily seen as a means to determine grades; to find out to what extent students had reached the intended objectives. Today, there is a realisation that the potential benefits of assessing are much wider and impinge on all stages of the learning process. Therefore, the new assessment culture strongly emphasises the integration of instruction and assessment, in order to align learning and instruction more with assessment (Segers et al. 2003) . The integration of assessment, learning and instruction, however, remains a challenge for most teachers (Struyf et al. 2001 ). In the UK, Glasner (1999) concludes that a number of factors, like the massification of higher education, the declining levels of resources, and concerns about the ability to inhibit plagiarism, are responsible for the persistence of traditional methods of assessment and the absence of widespread innovation. A recent report on final exams in secondary education in the Netherlands indicated that most of the exams consisted primarily of multiple choice questions and open ended or essay questions, in spite of the effort that had been put into the implementation of new teaching and assessment methods (Kuhlemeier et al. 2004) . The situation in which NLEs are accompanied by traditional assessment methods are still very common. However theoretical underpinned, empirical research on this combination is rather scarce.
It is generally acknowledged that assessment plays a crucial role in the learning process and, accordingly, on the impact of new teaching methods (Brown et al. 1994; Gibbs 1999; Scouller 1998) . The way students prepare themselves for an assessment depends on how they perceive the assessment (before, during and after the assessment), and these effects can have either positive or negative influences on learning (Boud 1990; Gielen et al. 2003; Nevo 1995) . There also can be a discrepancy between what is actually asked, what students prefer and what students expect to be asked (Broekkamp et al. 2004) . NLEs have been developed in which schools have a balance between a test culture and an assessment culture. The effects of such environments, however, do not always demonstrate the expected outcomes (Segers 1996) . Research results show that educational change only becomes effective if the students' perceptions are also changed accordingly (Lawness and Richardson 2002; Segers and Dochy 2001) .
As mentioned before, NLEs are not always accompanied by new methods of assessment. In this article, we want to explore in such a situation which assessment formats are preferred, how students perceive rather traditional assessment formats, and what relationships exist between students' preferences, perceptions and their assessment results. Before presenting the results, we will first describe some research into students' assessment preferences and perceptions of assessment.
Assessment preferences
In our study, assessment preference is defined as imagined choice between alternatives in assessment and the possibility of the rank ordering of these alternatives. Several studies have investigate such assessment preferences earlier. According to the studies of BenChaim and Zoller (1997) , Birenbaum and Feldman (1998) , Traub and McRury (1990) and Zeidner (1987) students, especially the males (Beller and Gafni 2000) , generally prefer multiple choice formats, or simple and de-contextualised questions, over essay type assessments or constructed-response types of questions (complex and authentic). Traub and McRury (1990) , for example, report that students have more positive attitudes towards multiple choice tests in comparison to free response tests because they think that these tests are easier to prepare for, easier to take, and thus will bring in relatively higher scores. In the study by Ben-Chaim and Zoller (1997) , the examination format preferences of secondary school students were assessed by a questionnaire (Type of Preferred Examinations questionnaire) and structured interviews. Their findings suggest that students prefer written, unlimited time examinations and those in which the use of supporting material is permitted. Time limits are seen to be stressful and to result in agitation and pressure. Assessment formats which reduce stress will according to these authors increase the chance of success and students vastly prefer examinations which emphasize understanding rather than rote learning. This might well be explained by the fact that students ofter perceive exams that emphasize understanding as essay type or open question exams. Birenbaum (1994) introduced a questionnaire to determine students' assessment preferences (Assessment Preference Inventory) for various facets of assessment. This questionnaire was designed to measure three areas of assessment. The first is assessmentform related dimensions such as assessment type, item format/task type and pre assessment preparation. The second was examinee-related dimensions such as cognitive processes, students' role/responsibilities and conative aspects. The final area was a grading and reporting dimension. Using the questionnaire, Birenbaum (1997) found that differences in assessment preferences correlated with differences in learning strategies. Moreover, Birenbaum and Feldman (1998) discovered that students with a deep study approach tended to prefer essay type questions, while students with a surface study approach tended to prefer multiple choice formats. This has been recently confirmed by Baeten et al. (2008) . In the Birenbaum and Feldman study, questionnaires about attitudes towards multiple choice and essay questions, about learning related characteristics, and measuring test anxiety, were administered to university students. Test anxiety seems to be another variable that can lead to specific attitudes towards assessment formats: students with high test anxiety have more favourable attitudes towards multiple choice questions whilst those with low test anxiety tend to prefer open ended formats. Clearly, students with a high level of 123 test anxiety strive towards more certainty within the assessment situation. Birenbaum and Feldman assumed that if students are provided with the type of assessment format they prefer, they will be motivated to perform at their best. Scouller (1998) investigated the relationships between students' learning approaches, preferences, perceptions and performance outcomes in two assessment contexts: a multiple choice question examination requiring knowledge across the whole course and assignment essays requiring in-depth study of a limited area of knowledge. The results indicated that if students prefer essays this is more likely to result in positive outcomes in their essays than if they prefer multiple choice question examinations. Finally, Beller and Gafni (2000) gave an overview of several studies which analysed the students' preferences for assessment formats, their scores on the different formats, and the influence of gender differences. In a range of studies they found some consistent conclusions suggesting that, if gender differences are found (which was not always the case), female students prefer essay formats, and male students show a slight preference for multiple choice formats (e.g. Gellman and Berkowitz 1993) . Furthermore, male students score better on multiple choice questions than female students and female students score better than male students on open ended questions than on multiple choice questions as could be expected (e.g. Ben-Shakhar and Sinai 1991).
Overall, from the studies regarding students' assessment preferences, it seems that students prefer assessment formats which reduce stress and anxiety. It is assumed, despite the fact that there are no studies that directly analyze the preferences of students and their scores on different item or assessment formats, that students will perform better on their preferred assessment formats. Students with a deep study approach tend to prefer more the essay type of questions, as do female students.
Perceptions of assessment
Perception of assessment is defined as the students' act of perceiving the assessment in the course under investigation (Van de Watering et al. 2006) . Recently, interesting studies have investigated the role of perceptions of assessment in learning processes. For example, Scouller and Prosser (1994) investigated students' perceptions of a multiple choice question examination, consisting mostly of reproduction-oriented questions, to investigate the students' abilities to recall information, their general orientation towards their studies and their study strategies. The students' perceptions do not always seem to be correct: on one hand they found that some students wrongly perceived the examination to be assessing higher order thinking skills. As a consequence, these students used deep study strategies to learn for their examination. On the other hand, the researchers concluded that students with a surface orientation may have an incorrect perception of the concept of understanding, cannot make a proper distinction between understanding and reproduction, and therefore have an incorrect perception of what is being assessed. In our research, this certainly accounts for the younger, inexperienced students (Baeten et al. 2008) . Nevertheless, in this study no correlations were found between perceptions of the multiple choice questions and the resulting grades. In the earlier mentioned study by Scouller (1998) , relationships were found between students' preferences, perceptions and performance outcomes. Students who prefer multiple choice question examinations perceive these assessments (actually assessing lower levels of cognitive processing) to be more likely to assess higher levels of cognitive processing than students who prefer essays. Poorer performance, either on the multiple choice questions or on the essays, was related to the use of an unsuitable study approach due to an incorrect perception of the assessment. Better performance on the essays (actually assessing higher levels of cognitive processing) was positively related to a perception of essays as assessing higher levels of cognitive processing and to the use of a suitable study approach (i.e. deep approach).
In the above mentioned studies, the multiple choice examinations intentionally assessed the lower levels, and the assignment essays the higher levels of cognitive processing. It is certainly not always evident that students perceive assessments in the ways that were intended by the staff. This general feeling that is experienced by many teachers, can also be underpinned by research results: MacLellan (2001), for example, used a questionnaire asking students and teaching staff about the purposes of their assessment, the nature and difficulty level of the tasks which were assessed, the timing of the assessment and the procedures for marking and reporting. The results showed that there are differences in perceptions between students and staff of the use and purposes of the assessment and the cognitive level measured by the assessment. For example, the students perceived the reproduction of knowledge to be more frequently assessed, and the application, analysis, synthesis and evaluation of knowledge less frequently assessed, than the staff believed.
Empirical study
In the present study we investigate the students' actual assessment preferences in a NLE and their perceptions of the traditional assessment within the NLE aimed to measure both low and high cognitive process levels. In order to gain more insight into the effect of these on students' performances, four research questions were formulated:
1. Which assessment preferences do students have in a NLE? In more detail: (a) which assessment type is preferred; and (b) assessments of which cognitive processes are preferred? 2. How did students actually perceive the 'traditional' assessment in the NLE (i.e. the cognitive processes assessed in the traditional assessment)? 3. In what ways are students' assessment preferences related to their assessment results?
In more detail, what were: (a) the relationships between assessment type preferences and the scores on the assessment format; and (b) the relationships between cognitive process preferences and the scores on the different cognitive levels that were assessed? 4. In what way are students' perceptions of assessment related to their assessment results?
The focus in this study is on end point summative assessment. Other forms of formative assessment were not subject of our investigation. The NLE in this study is highly consistent with learning environments described under the label of problem based learning ), as will be outlined below.
Method

Subjects
A total of 210 students, in the first year at a Dutch university, participated in the inventory of assessment preferences (pre-test). 392 students underwent the assessment of learning outcomes and 163 students participated in the inventory of perceptions of the questions after the assessment (post-test). In total, 83 students participated on all three occasions.
Learning environment
The current study took place in a NLE and was structured as follows. For a period of 7 weeks, students worked on a specific course theme (i.e. 'legal acts'). During these 7 weeks the students worked twice a week for 2 h in small groups (maximum 19 students) on different tasks, guided by a tutor. In conjunction with these tutorial groups, they were enrolled in somewhat bigger practical classes (38 students) for 2 h a week and another 2 h a week in large class lectures. Assessment took place immediately after the course, by means of a written exam (a combination of multiple-choice questions and essay questions).
Procedures and instruments
Assessment preferences (pre-test) were measured by means of the Assessment Preferences Inventory (API) (Birenbaum 1994) . This was originally a 67 item Likert-type questionnaire designed to measure seven dimensions of assessment. For our purposes we selected only two dimensions of the questionnaire using a 5 point Likert-scale (from 1 = not at all to 5 = to a great extent) and translated these items. Minor adjustments were also made to fit the translated questionnaire into the current educational and assessment environment. Two dimensions were relevant in order to answer the research questions. The used dimensions are: Assessment types (12 questions about students' preferences for different modes of oral, written and alternative tests; see Table 1 ) and Cognitive processes (15 questions about the preferences for assessing the cognitive processes remembering, understanding, applying, and analysing, evaluating and creating; see Table 2 ). Students were asked to complete the API questionnaire during one of the tutorial sessions near the end of a first year law course. Our translation of the questionnaire resulted in an acceptable Cronbach's alpha value for the whole questionnaire (Cronbach's alpha = .76). The reliability of the first part of the questionnaire (Assessment type) is moderate (Cronbach's alpha = .61) and that of second part (Cognitive process) is good (Cronbach's alpha = .82). The summative traditional assessment was a combination of 6 open ended questions, requiring a variety of short and long answers, and 40 multiple choice questions (assessing learning outcomes). The objectives of the assessment were threefold and derived from Bloom's taxonomy (Bloom 1956; Anderson and Krathwohl 2001) . The first objective was to investigate the student's ability to recall information (in terms of Bloom, knowledge; defined as the remembering of previous learned material). The second was to investigate understanding of basic concepts and principles (comprehension; defined as the ability to grasp the meaning of material). The third was to examine the application of information, concepts, and principles, in new situations (application; refers to the ability to use learned material in new and concrete situations). Cognitive processes such as analysing, evaluating and creating were also put into this last category, so the emphasis of this category is to investigate if students are able to use all their knowledge in concrete situations to solve an underlying problem in the presented cases or problem scenarios. About 25% of the assessment consisted of reproduction/knowledge based questions (37.5% of all multiple choice questions), 20% of comprehension based questions (30% of all multiple choice questions), and 55% of application based questions (32.5% of all multiple choice questions and all open ended questions). The item construction and the assessment composition was carried out by the so-called assessment construction group. This group, consisting of four expert teachers on the subject and one assessment expert, worked according to the faculty assessment construction procedures, using several tools such as a planning meeting, a specification table, a number of item construction meetings, and a pool of reviewers, to compose a valid and reliable assessment. During the item construction meetings, different aspects of the items were discussed: the purpose of the question; the construction of the question (in case of a multiple choice question the construction of the stem, the construction and usefulness of the correct choice and the distracters); and the objectivity of the right answer. A specification table was used to ensure the assessment was a sound reflection of the content (subject domain) and the cognitive level (cognitive process dimension) of the course. The difficulty of the items was also discussed. Classifications of the items were made during the meetings. After composing the assessment, it was send to four reviewers (in this case two tutors and two professors who were all responsible for some teaching in the course). The reviewers judged the assessment in terms of the usefulness of the questions and the difficulty of the assessment as a whole. The assessment was validated by the course supervisor. On average, students scored 34.8 out of 60 on the total assessment (SD = 9.75); the average score on the open ended part was 12 out of 20 (SD = 4.40); and the average score on the multiple choice part was 22.8 out of 40 (SD = 6.16). The internal consistency reliability coefficient of the multiple choice part was also measured and found to be appropriate (Cronbach's alpha = .80). For these students it was the fifth course in the curriculum and the fourth assessment of this kind.
To measure the students' perceptions of the assessment, the 15 questions from the dimension Cognitive process of the API were used (post-test). Basically, this questionnaire asked students which cognitive processes (remembering, understanding, applying, and analysing, evaluating and creating) they thought were assessed by the combination of open ended and multiple choice questions they had just taken. Students were asked to complete the questionnaire directly after finishing the assessment. This questionnaire also has an acceptable internal consistency reliability (Cronbach's alpha = .79).
Analysis
Results were analysed by means of descriptive statistics for the measures used in the study and multivariate analysis of variances (MANOVAs) were conducted to probe into the relationships between students' assessment preferences, perceptions and their study results (Green and Salkind 2003) . The research questions will be reported on one by one.
Results
Which assessment preferences do students have?
For the first research question, students were firstly asked about their preferences for assessment types and item format/task types in the current NLE. Students preferred written tests, including take-home exams and papers, in which they are allowed to use supporting materials such as notes and books, as well as papers or projects. Oral tests and the other modes of alternative assessment mentioned in the questionnaire, i.e. computerised tests and portfolios, are not amongst the students' preferences (see Table 1 ).
Secondly, the students were asked about their preferences in relation to the cognitive processes which were to be assessed. According to the students' preferences, a mix of cognitive processes should be assessed, such as (in order of preference): reproducing; comprehending; problem solving; explaining; drawing conclusions; critical thinking; and applying. Evaluating others' solutions or opinions, scientific investigation, providing of examples and comparing different concepts, were not preferred (see Table 2 ).
How did students perceive the traditional assessment?
Concerning the second research question, how students actually perceived the assessment they took, students considered it to be primarily a measurement consisting of comprehension-and application-based questions that required the drawing of conclusions, problem solving, analysis, interpretation and critical thinking (see Table 3 ). The measurement was also considered, secondarily, as a measurement of reproduction based questions.
Additionally, correlations between student preferences (see Table 2 ) and perceptions of the assessment (see Table 3 ) turned out not to be significant, suggesting that there is a distinction between students' preferences and their perception of the assessment.
How are students' preferences related to assessment results?
The third research question concerned the relationships between students' assessment preferences and their assessment results. A multivariate analysis of variance (MANOVA) was conducted to evaluate this relationship between the preference for oral assessments and the two assessment scores, between the preference for written assessments and the assessment scores, and the preference for alternative assessments and the assessment scores. The independent variable, the preference for the assessment type (oral, written and alternative), included three levels: students who prefer that assessment type, students who are neutral about that assessment type, and students who do not prefer that assessment type. The two dependent variables were the scores in the multiple choice questions and the scores in the open ended questions. Results only showed significant differences among the three levels of preferences for written assessments on the assessment scores, Wilks's K = .95, F(4, 414) = 2,614, p \ .05, though the multivariate effect size g 2 based on Wilks's K was low, at .03, suggesting the relationship between the preferences and the assessment scores are weak. Table 4 contains the means and the standard deviations on the dependent variables for the three levels.
Analysis of variances (ANOVA) on each dependent variable were conducted as followup tests to the MANOVA. Using the Bonferroni method, each ANOVA was tested at the .025 level. The ANOVA on the open ended questions scores was significant, F(2, 208) = 5.25, p \ .01, g 2 = .05, while the ANOVA on the multiple choice questions scores was not significant, F(2, 208) = 2.31, p = .10, g 2 = .02. Post hoc analyses to the univariate ANOVA for the open ended questions scores consisted of conducting pairwise comparisons, each tested at the .008 level (.025 divided by 3), to find which level of preference for written assessments influences the outcome of the open ended questions most strongly. The students who preferred written assessments obtained lower marks on this part of the assessment when compared with those students who are neutral towards them.
Secondly, MANOVAs were conducted to evaluate the relationships between the students' preferences for cognitive processes measured by the assessment (the independent variables: remembering, understanding, applying, and analysing, evaluating and creating), and the scores on the different cognitive levels actually measured by the assessment of learning outcomes (the dependent variables: total scores on the reproduction based questions, comprehension based questions and application based questions). For this purpose, students were also divided into three groups for each cognitive process: students who prefer that cognitive process, students who are neutral to that cognitive process, and students who do not prefer that cognitive process. No significant differences were revealed by means of the MANOVAs, suggesting that no relationship exists between preferences for cognitive processes and the actual outcomes on the different cognitive levels measured with a combination of multiple choice and open ended questions.
How are students' perceptions and assessment results related?
In order to answer this question, it was assumed that students with a matching perception of the level of the cognitive processes measured by the assessment of learning outcomes (being a clear correspondence between the perceived levels of cognitive processes and the intended levels of cognitive processes by the assessment construction group), will have better results than students with a misperception of the cognitive processes (being a mismatch between the perceived level of cognitive processes and the intended levels of cognitive processes by the assessment construction group). To investigate this assumption, students were divided into three groups: a matching group, made up of students who perceived the assessment more as applying than remembering (N = 65; 40%); a mismatching group, consisting of students who perceived the assessment more as remembering than applying (N = 36; 22%); and a second mismatching group, of students who perceived the assessment as equally remembering and applying (N = 62; 38%). The dependent variable was the outcome on the total assessment. Though MANOVAs indicated that students with a matching perception scored slightly better on the assessment of outcomes compared to students with a misperception, the differences were marginal and not significant. So students with a misconception of the level of cognitive processes assessed (i.e. those who perceived the assessment as being more remembering than applying or equally remembering and applying), did not perform significantly worse than students with a matching perception (i.e. those who correctly perceived the assessment to be more applying than remembering).
Discussion
This study was designed to examine which assessment formats students prefer in a NLE, and how students perceive more traditional assessment formats in the NLE used. In addition, the relationships between students' assessment preferences, perceptions of assessment and their assessment results were examined.
With regard to students' assessment preferences we can conclude the following. Students who were participating in the described NLE preferred traditional written assessment, as well as alternative assessment such as papers or projects. According to the students, the use of supporting material should be allowed and the questions or tasks should assess a mix of cognitive processes. The preference for assessment formats with the use of supporting material is in line with the studies of Ben-Chaim and Zoller (1997) and Traub and McRury (1990) in which students prefer easy-to-take and stress reducing assessment formats. Additionally, papers and projects can be considered as assessment formats in which, generally speaking, support (by means of materials and fellow students) is allowed. This could be one of the reasons why students prefer these assessment formats. Despite the fact that oral assessments, group discussions and peer evaluation play a more important role in a NLE, these formats or modes are not preferred by our students. This is possibly also because these assessment formats are yet not very common in the curriculum of the described NLE. This would implicate that students should have the opportunity to show their competence on different assessment methods in order to build clear assessment preferences.
Our findings regarding the relationship between assessment type preferences and the resulting scores on the assessment formats showed some significant differences. Strangely, students who preferred written assessments obtained lower marks on both parts of the assessment. Written assessments, especially the multiple choice format, are often preferred because students think they reduce stress and test anxiety and are easy to prepare for and to take (Traub and McRury 1990) . So it is possible that some students prefer written assessment formats because they are used to it, but not because they are good at them. No significant relationships were found between students' preferences for the cognitive processes measured by the assessment and the scores on the different cognitive levels actually measured by the assessment of learning outcomes. As mentioned before, according to Birenbaum and Feldman (1998) , students will be motivated to perform at their best if they are provided with the assessment format they prefer. Our outcomes do not support that finding. Preferences assume a choice. As in most cases, however, the students who were studied could not choose between assessment formats. They had to take the exam as it was presented. It is thus possible that their preferences only reflect what they think is a suitable assessment format to measure their abilities and to give results which are fair enough.
With regard to the students' perceptions of assessment we can draw the following conclusions. The 'traditional' assessment, a combination of multiple choice and essay questions in the NLE, was generally, as intended by the item constructors and the assessment composers, perceived more as assessing the application of knowledge, problem solving, the drawing of conclusions, and analysing and interpreting, than assessing the reproduction of knowledge. Despite this, there was a clear correspondence between the intended level of cognitive processes and the perceived level of processes in the assessment in only 40% of the cases. In 38% of the cases, students made no distinction between a more reproduction based and a more application based assessment, and 22% of the students perceived the assessment to be more reproduction based. These figures show that it is possible for students to have a clear picture of the demands of assessments. On the other hand, the presence of multiple choice questions in the assessment (and the apparently persistent perception of these questions created by previous experiences, that this format mainly assesses the reproduction of knowledge), could have caused the overestimating of the reproduction of knowledge. The standard interviews with students about the course and the assessment revealed some insights into how they perceived the assessment. For some students it was unimaginable to use cases or problem scenarios in a multiple choice assessment. So, when preparing for the assessment, they did not prepare for applying knowledge, meaning that they did not practice their problem solving skills. Students also seem to identify certain questions as being reproduction based, because the questions or the cases used in the assessment resembled the tasks or cases used in the preceding educational programme. These results imply that a lot of students need help in building up a matching perception of what is assessed by means of the assessment formats that are used. Just giving help using examples of assessment items and discussing their answers seems not to be enough for these students. The purpose of the assessment questions and the cognitive processes to be used for answering the question correctly must also made clear and preferably be practiced. This is especially true in cases where a multiple choice format is used to measure cognitive processes, rather than reproducing knowledge.
It has been argued by Scouller (1998) that a mismatch in the perception of assessment leads to poorer assessment results. The outcomes of that study were found to be strongly associated with students' general orientations towards study. Students with an orientation towards deep learning approaches will continue to rely on deep strategies when preparing for their examinations. As discussed by Scouller and Prosser (1994) , students' perceptions, based on previous experiences with multiple choice questions, lead to a strong association between multiple choice examinations and the employment of surface learning approaches, leading to successful outcomes. In both studies (as in other studies of this kind), assessment formats were used in which the multiple choice assessment was reproduction based and the essay assessment was more application based. In contrast to the Scouller and Scouller and Prosser study, we used an assessment format containing multiple choice questions and essay questions with a heavy emphasis on application, using problem solving in both parts of the assessment in a NLE. We did not find any direct relationships between students' perceptions of assessment and their assessment results. It is possible that students' approaches to learning moderate the relationships between students' perceptions and their assessment results. From previous research, we know that a substantial proportion of the student population in the described NLE do not use appropriate approaches to learning . We also now know from our study that a lot of students have a mismatching perception of the cognitive processes measured by the assessment. The relationships between study approaches and perceptions of the assessments used in this study should be further explored, in combination with the findings of Birenbaum and Feldman (1998) and Scouller (1998) about the relationships between study approaches and perceptions of assessment.
Certainly statements about internal validity must be interpreted cautiously as a result of the fact that only 39.9% of the students following the course completed all three research instruments. In view of the specific context of the institution in which the study was conducted and the limited range of subject matters studied, caution must also be exercised where external validity is concerned. Nevertheless we feel that some interesting conclusions can be drawn from this study. It shows that the use of traditional assessments in a NLE, even though a lot of attention is paid to the validity of the traditional assessment, remains problematic.
